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(54) IMAGE FORMING APPARATUS WITH DETACHABLE CONVEYING SUPPORT STAND

(57) An image forming apparatus (100) includes a
printing device (2), a rotator (3), an upstream support
stand (6). The printing device (2) prints an image on a
plate-shaped printing medium (P). The rotator (3) rotates
while nipping the plate-shaped printing medium (P) and
conveys the plate-shaped printing medium (P) to the
printing device (2). The upstream support stand (6) sup-
ports the plate-shaped printing medium (P) at a position
upstream from the rotator (3) in a conveyance direction
of the plate-shaped printing medium (P) and includes a
mount (61). The mount (61) is detachably attached to the
rotator (3).
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Description

BACKGROUND

Technical Field

[0001] Aspects of this disclosure relate to an image
forming apparatus.

Related Art

[0002] Typical image forming apparatuses may in-
clude a detachable auxiliary conveyance member to con-
vey a plate-shaped printing medium such as a building
material or a plastic plate which is a recording medium
other than a sheet-shaped recording medium.
[0003] In order to assist the conveyance of the plate-
shaped printing medium, a configuration is disclosed in
which an upstream support stand that supports an un-
printed portion of the plate-shaped printing medium is
provided upstream from a nip roller in a conveyance di-
rection of the plate-shaped printing medium, and a down-
stream support stand that supports a printed portion of
the plate-shaped printing medium is provided down-
stream from a medium support stand in the conveyance
direction (for example, see International publication
number WO2010/103664).
[0004] In the configuration of International publication
number WO2010/103664, the upstream support stand
and the downstream support stand are attached to a
printer. However, a specific attaching method is not dis-
closed.
[0005] Accordingly, depending on how the upstream
support stand is attached before conveyance, the up-
stream support stand may not support the plate-shaped
printing medium at a correct position, and a conveyance
problem such as skew of the plate-shaped printing me-
dium may occur.

SUMMARY

[0006] An object of the present disclosure is to provide
an image forming apparatus in which an upstream sup-
port stand supports a plate-shaped printing medium at a
correct position, thereby reducing a conveyance prob-
lem.
[0007] In an aspect of the present disclosure, there is
provided an image forming apparatus that includes a
printing device, a rotator, an upstream support stand. The
printing device prints an image on a plate-shaped printing
medium. The rotator rotates while nipping the plate-
shaped printing medium and conveys the plate-shaped
printing medium to the printing device. The upstream
support stand supports the plate-shaped printing medi-
um at a position upstream from the rotator in a convey-
ance direction of the plate-shaped printing medium and
includes a mount. The mount is detachably attached to
the rotator.

[0008] In another aspect of the present disclosure,
there is provided an image forming apparatus that in-
cludes a printing device, a rotator, an upstream support
stand. The printing device prints an image on a plate-
shaped printing medium. The rotator rotates while nip-
ping the plate-shaped printing medium and conveys the
plate-shaped printing medium to the printing device. The
upstream support stand supports the plate-shaped print-
ing medium at a position upstream from the rotator in a
conveyance direction of the plate-shaped printing medi-
um and includes a mount. The mount is detachably po-
sitioned in contact with the rotator.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0009] A more complete appreciation of the disclosure
and many of the attendant advantages and features
thereof can be readily obtained and understood from the
following detailed description with reference to the ac-
companying drawings, wherein:

FIG. 1 is a diagram illustrating a vicinity of a printing
unit of an image forming apparatus according to an
embodiment of the present disclosure;
FIG. 2A is a top view of an upstream support stand
and a downstream support stand according to a first
embodiment of the present disclosure;
FIG. 2B is a cross-sectional view along a line C-C of
FIG. 2A;
FIG. 3 is a view of an upstream support stand and a
downstream support stand according to a first mod-
ification;
FIG. 4A is a view of an upstream mount attached to
an upper roller;
FIG. 4B is a view of the upstream mount attached to
a lower roller;
FIG. 5A is a view of an upstream mount before being
locked according to a modification;
FIG. 5B is a view of the upstream mount locked ac-
cording to the modification;
FIG. 6 is a diagram illustrating a configuration of an
upstream support stand and a downstream support
stand according to a comparative example;
FIG. 7 is a view of an upstream support stand and a
downstream support stand according to a second
modification;
FIG. 8 is a diagram illustrating a configuration in
which the upstream mount is attached via a bearing;
FIG. 9 is a view of a part of the upstream support
stand provided with rollers;
FIG. 10 is a view of an image forming apparatus ac-
cording to a second embodiment; and
FIG. 11 is a view of an insertion hole provided in an
exterior member.

[0010] The accompanying drawings are intended to
depict embodiments of the present invention and should
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not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted. Also, identical or similar ref-
erence numerals designate identical or similar compo-
nents throughout the several views.

DETAILED DESCRIPTION

[0011] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this specification is
not intended to be limited to the specific terminology so
selected and it is to be understood that each specific
element includes all technical equivalents that have a
similar function, operate in a similar manner, and achieve
a similar result.
[0012] Referring now to the drawings, embodiments of
the present disclosure are described below. As used
herein, the singular forms "a," "an," and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise.
[0013] Embodiments of the present disclosure are de-
scribed below with reference to accompanying drawings.
In the drawings, the same components are denoted by
the same reference numerals, and redundant description
is omitted as appropriate.
[0014] Further, the embodiments described below are
some examples of an image forming apparatus for em-
bodying the technical idea of the disclosure, and embod-
iments of the disclosure are not limited to the embodi-
ments described below. For example, the dimension, ma-
terial, and shape of components and the relative posi-
tions of the arranged components are given by way of
example in the following description, and the scope of
the present disclosure is not limited thereto unless par-
ticularly specified. The size, positional relation, and the
like of components illustrated in the drawings may be
exaggerated for clarity of description.
[0015] The image forming apparatus according to an
embodiment includes a printing unit, a rotator, and an
upstream support stand. The printing unit prints an image
on a plate-shaped printing medium. The rotator rotates
while nipping the plate-shaped printing medium and con-
veys the plate-shaped printing medium to the printing
unit. The upstream support stand supports the plate-
shaped printing medium upstream from the rotator in a
conveyance direction.
[0016] The plate-shaped printing medium is a plate-
shaped member such as a building material or a plastic
plate and is a printing medium that is thicker and heavier
than a sheet-shaped printing medium such as paper. Ac-
cordingly, the plate-shaped printing medium is conveyed
in its original state without changing the shape of the
medium. The term "building material" refers to a material
for construction. For example, the building material is a
wooden plate-shaped member used for a wall or a ceiling
of a building. Further, the plastic plate refers to a plate-
shaped member including a plastic material. For exam-

ple, the plastic plate is a plate-shaped member serving
as a base material of a signboard. In addition, tiles, crock-
ery, campus boards, fusuma, doors, and the like may be
used.
[0017] When the plate-shaped printing medium is con-
veyed, fluttering occurs unless a rear end of the printing
medium is supported. As a result, the plate-shaped print-
ing medium is not correctly conveyed, which leads to a
conveyance problem. In a case where the conveyance
problem occurs, an image may not be finally formed at
a correct position, and thus image quality deteriorates.
[0018] In the present embodiment, when such a plate-
shaped printing medium is conveyed to the printing unit,
the upstream support stand supports the plate-shaped
printing medium to prevent the conveyance problem.
[0019] In addition, in the present embodiment, the up-
stream support stand has a mount, the mount is detach-
ably attached to the rotator. By attaching the mount to
the rotator, the upstream support stand is positioned with
respect to the rotator.
[0020] Such a configuration can prevent the upstream
support stand from being attached in an inclined manner
and support the plate-shaped printing medium at a cor-
rect position. As a result, a conveyance problem of the
plate-shaped printing medium can be reduced.
[0021] The term "skew" refers to traveling obliquely.
The term "obliquely" includes both a state where the
plate-shaped printing medium is inclined in-plane and
travels obliquely with respect to the conveyance direction
and a state where the plate-shaped printing medium is
inclined out-of-plane (in a flapping direction) and travels
obliquely with respect to the conveyance direction.
[0022] Hereinafter, an embodiment is described as an
example of a liquid-discharge-type image forming appa-
ratus that forms an image by discharging liquid from a
liquid discharge head onto a plate-shaped printing me-
dium. Note that image formation, recording, and printing
in the terms of the embodiments are synonymous.
[0023] The liquid is not limited to a particular liquid and
may be any liquid having a viscosity or a surface tension
to be discharged from a liquid discharge unit. However,
preferably, the viscosity of the liquid is not greater than
30 mPa·s under ordinary temperature and ordinary pres-
sure or by heating or cooling. Specific examples of the
liquid include a solution, a suspension, or an emulsion
containing, for example, a solvent such as water or an
organic solvent, a colorant such as dye or pigment, a
functional material such as a polymerizable compound,
a resin, or a surfactant, a biocompatible material such as
deoxyribonucleic acid (DNA), amino acid, protein, or cal-
cium, and an edible material such as a natural colorant.
The above-described examples may be used for inkjet
inks, for example.
[0024] The liquid discharge head is a functional part
that discharges and jets liquid from nozzles. Examples
of an energy source for generating energy to discharge
liquid include a piezoelectric actuator (a laminated pie-
zoelectric element or a thin-film piezoelectric element),
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a thermal actuator that employs a thermoelectric conver-
sion element such as a thermal resistor, and an electro-
static actuator including a diaphragm and opposed elec-
trodes.
[0025] In the following description, directions may be
indicated by an X axis, a Y axis, and a Z axis. An X di-
rection along the X axis indicates a main scanning direc-
tion in which a carriage included in the image forming
apparatus moves back and forth. A Y direction along the
Y axis indicates a sub-scanning direction along the con-
veyance direction in which the plate-shaped printing me-
dium is conveyed. A Z direction along the Z axis indicates
a direction orthogonal to both the X axis and the Y axis.
[0026] A direction indicated by arrow along the X axis
is referred to as a +X direction. A direction opposite the
+X direction is referred to as a -X direction. A direction
indicated by arrow along the Y axis is referred to as a +Y
direction. A direction opposite the +Y direction is referred
to as a -Y direction. A direction indicated by arrow along
the Z axis is referred to as a +Z direction. A direction
opposite the +Z direction is referred to as a -Z direction.
The image forming apparatus conveys the plate-shaped
medium in the +Y direction. However, the above-de-
scribed directions do not limit the orientation of the image
forming apparatus. The image forming apparatus may
be disposed in any orientation.

First embodiment

[0027] FIG. 1 is a diagram illustrating a configuration
around a printing unit 2 in an image forming apparatus
100 according to an embodiment. As illustrated in FIG.
1, the image forming apparatus 100 includes a platen 1,
the printing unit 2, a registration roller pair 3, a sub-scan-
ning motor 4, and a maintenance-and-recovery mecha-
nism 5.
[0028] The platen 1 is a medium supporter that sup-
ports a plate-shaped printing medium P. The platen 1
has a supporting face formed with high flatness and sup-
ports the plate-shaped printing medium P with the sup-
porting surface. Thus, the platen 1 accurately maintains
the positional relationship between the plate-shaped
printing medium P and a carriage 26 disposed in the print-
ing unit 2.
[0029] The printing unit 2 includes a guide rod 21, a
main scanning motor 22, a drive pulley 23, a driven pulley
24, a timing belt 25, the carriage 26, and a linear encoder
27.
[0030] The printing unit 2 serving as a printing device
prints an image above the platen 1 while the guide rod
21, the main scanning motor 22, the drive pulley 23, the
driven pulley 24, and the timing belt 25 reciprocally move
the carriage 26 along main scanning directions A.
[0031] The guide rod 21 is a guide hung between both
side plates of the image forming apparatus 100 along the
X axis together with a guide stay. The guide rod 21 sup-
ports the carriage 26 such that the carriage 26 moves in
the main scanning directions A.

[0032] The main scanning motor 22 is a driving source
for moving reciprocally the carriage 26 and is disposed
proximate to the drive pulley 23 at an end of a timing belt
25 in the +X direction that is one of the main scanning
directions A. The timing belt 25 is wound around the drive
pulley 23 that is rotationally driven by the main scanning
motor 22 and the driven pulley 24 that is disposed at an
end of the timing belt 25 in the -X direction that is the
other of the main scanning directions A. A belt holding
portion of the carriage 26 is fixed to the timing belt 25.
The main scanning motor 22 drives and reciprocally
moves the carriage 26 along the main scanning direc-
tions A.
[0033] The carriage 26 includes four recording heads
261a, 261b, 261c, and 261d in which the liquid discharge
head and a head tank for supplying liquid to the head are
integrated.
[0034] The number of recording heads is not limited to
four and may be selected as appropriate for the use of
the image forming apparatus 100.
[0035] Each of the four recording heads 261a, 261b,
261c, and 261d has a nozzle array in which a plurality of
nozzles are arranged along a conveyance direction B.
Each nozzle in the nozzle array discharges liquid toward
the -Z direction. The recording head 261a is shifted from
the recording heads 261b, 261c, and 261d by one nozzle
array along the conveyance direction B.
[0036] Each of the recording heads 261a, 261b, 261c,
and 261d has two nozzle arrays. Each of the recording
heads 261a and 261b discharges liquid droplets of black
from the two nozzle arrays. The recording head 261c
discharges liquid droplets of cyan from one of the two
nozzle arrays and does not use the other one of the two
nozzle arrays. The recording head 261d discharges liquid
droplets of yellow from one of the two nozzle arrays and
discharges liquid droplets of magenta from the other one
of the two nozzle arrays.
[0037] Accordingly, the image forming apparatus 100
prints a monochrome image having a width correspond-
ing to a width of two recording heads by one movement
in the main scanning direction A using the recording
heads 261a and 261b. The image forming apparatus 100
prints a color image using, for example, the recording
heads 261b, 261c, and 261d. The configuration of the
recording head is not limited to the above-described con-
figuration and may be selected as appropriate for the use
of the image forming apparatus 100.
[0038] The linear encoder 27 includes an encoder
sheet 271 and an encoder sensor 272. The encoder
sheet 271 is disposed along the main scanning directions
A. The encoder sensor 272 is disposed on the carriage
26 and reads the encoder sheet 271 while moving with
the movement of the carriage 26. The image forming ap-
paratus 100 can detect a position and speed of the car-
riage 26 from an output of the linear encoder 27.
[0039] The registration roller pair 3 serves as a pair of
rotators that nips the plate-shaped printing medium P,
according to the present embodiment. The sub-scanning
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motor 4 is an example of a medium conveying mecha-
nism that drives and rotates the registration roller pair 3
to feed the plate-shaped printing medium P in the con-
veyance direction B and position the printing medium P
on the platen 1.
[0040] The registration roller pair 3 feeds the plate-
shaped printing medium P along the conveyance direc-
tion B by nipping the plate-shaped printing medium P
between a pair of rollers and being rotated by the sub-
scanning motor 4. The medium conveying mechanism
may include a mechanism such as a gear, a belt, or a
pulley in addition to the sub-scanning motor 4. At least
one of the pair of two rollers included in the registration
roller pair 3 is a drive roller. The roller other than the drive
roller of the two rollers is a driven roller.
[0041] The maintenance-and-recovery mechanism 5
is proximate to a side of the platen 1 in the -X direction
in the image forming apparatus 100. The maintenance-
and-recovery mechanism 5 maintains and recovers the
recording heads 261a, 261b, 261c, and 261d.
[0042] The plate-shaped printing medium P is fed by
the registration roller pair 3 to a printing area in which
printing on the plate-shaped printing medium P is per-
formed in a main scanning movement area in which the
carriage 26 is moved along the main scanning directions
A. Thereafter, the plate-shaped printing medium P is in-
termittently conveyed B by the registration roller pair 3 in
the conveyance direction.
[0043] Ink cartridges that function as main tanks re-
placeably attached to the image forming apparatus 100
supply respective color inks to the respective head tanks
of the recording heads 261a, 261b, 261c, and 261d via
respective supply tubes.
[0044] FIG. 2A is a top view of an upstream support
stand 6 and a downstream support stand 7 in the image
forming apparatus 100. FIG. 2B is a cross-sectional view
of the upstream support stand 6 and the downstream
support stand 7 along a line C-C of FIG. 2A. As illustrated
in FIGS. 2A and 2B, the image forming apparatus 100
includes the upstream support stand 6, the downstream
support stand 7, and a base portion 10. The base portion
10 is a component on which the platen 1 is placed.
[0045] As illustrated in FIG. 2B, the registration roller
pair 3 includes an upper roller 31 serving as an upper
rotator and a lower roller 32 serving as a lower rotator
paired with each other. The registration roller pair 3 con-
veys the plate-shaped printing medium P along the con-
veyance direction B while nipping the plate-shaped print-
ing medium P between the upper roller 31 and the lower
roller 32.
[0046] The upstream support stand 6 supports an up-
stream side of the plate-shaped printing medium P in the
conveyance direction when the plate-shaped printing
medium P is fed by the registration roller pair 3. The up-
stream support stand 6 is disposed upstream from the
platen 1 along the conveyance direction B and supports
the plate-shaped printing medium P from below in the
vertical direction (+Z direction).

[0047] As illustrated in FIG. 2A, the upstream support
stand 6 includes upstream mounts 61a and 61b, an up-
stream outer frame 62, upstream supporters 63, and an
upstream reinforcing member 64. Materials of the above-
described components are not particularly limited. The
components may include a material such as metal or
resin, for example.
[0048] Each of the upstream mounts 61a and 61b is
an example of a mount of the upstream support stand 6.
The upstream mounts 61a and 61b are detachably at-
tached to the registration roller pair 3, and abut against
the registration roller pair 3 so that the upstream support
stand 6 is positioned with respect to the registration roller
pair 3.
[0049] Each of the upstream mounts 61a and 61b is a
columnar member. The upstream mounts 61a and 61b
are disposed on both sides of the platen 1 along the main
scanning directions A. Each of the upstream mounts 61a
and 61b abuts against the registration roller pair 3.
[0050] As the upstream mounts 61a and 61b abut
against the registration roller pair 3, the upstream support
stand 6 is attached to the registration roller pair 3 while
being positioned with respect to the registration roller pair
3. By contrast, as the upstream mounts 61a and 61b are
detached from the registration roller pair 3, the upstream
support stand 6 is detached from the registration roller
pair 3.
[0051] Note that, since the upstream mounts 61a and
61b have substantially the same configuration except for
the positions where the upstream mounts 61a and 61b
are disposed, the upstream mounts 61a and 61b may be
collectively referred to as the upstream mount 61 or up-
stream mounts 61 below unless particularly distin-
guished.
[0052] The upstream outer frame 62 is a rectangular
frame-shaped member in which four columnar members
serving as respective sides of a rectangle are coupled
by screws.
[0053] Each of the upstream supporters 63 is a beam
that is suspended between the columnar members of the
upstream outer frame 62 and extends along the convey-
ance direction B. Specifically, the upstream supporters
63 include four beams, which are suspended between
the two columnar members extending along the main
scanning directions A of the upstream outer frame 62.
[0054] Each of the four upstream supporters 63 con-
tacts the plate-shaped printing medium P with a side sur-
face in the +Z direction and supports the plate-shaped
printing medium P from below in the +Z direction. The
upstream supporters 63 also have a function of reinforc-
ing the mechanical strength of the upstream support
stand 6 by being suspended between the columnar mem-
bers of the upstream outer frame 62.
[0055] The upstream reinforcing member 64 is a beam
that is suspended between the columnar members of the
upstream outer frame 62 and extends along the main
scanning directions A. The upstream reinforcing member
64 includes one beam, which is suspended between the
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two columnar members extending along the conveyance
direction B of the upstream outer frame 62.
[0056] The weight of the upstream support stand 6 is
reduced as the upstream support stand 6 includes the
upstream outer frame 62, which is a frame-shaped mem-
ber. The upstream supporters 63 and the upstream re-
inforcing member 64 of the upstream support stand 6
reinforce the mechanical strength of the upstream outer
frame 62 and prevents bending of the upstream support
stand 6.
[0057] The downstream support stand 7 supports a
downstream side of the plate-shaped printing medium P
in the conveyance direction when the plate-shaped print-
ing medium P is conveyed by the registration roller pair
3. The downstream support stand 7 is disposed down-
stream from the platen 1 along the conveyance direction
B and supports the plate-shaped printing medium P from
below in the +Z direction.
[0058] As illustrated in FIG. 2A, the downstream sup-
port stand 7 includes downstream mounts 71a and 71b,
a downstream outer frame 72, downstream supporters
73, and a downstream reinforcing member 74. Materials
of the above-described components are not particularly
limited. The components may include a material such as
metal or resin, for example.
[0059] Each of the downstream mounts 71a and 71b
is an example of a mount of the downstream support
stand 7. The downstream mounts 71a and 71b are de-
tachably attached to the registration roller pair 3, and
abut against the registration roller pair 3 so that the down-
stream support stand 7 is positioned with respect to the
registration roller pair 3.
[0060] As the downstream mounts 71a and 71b abut
against the registration roller pair 3, the downstream sup-
port stand 7 is attached to the registration roller pair 3
while being positioned with respect to the registration roll-
er pair 3. By contrast, as the downstream mounts 71a
and 71b are detached from the registration roller pair 3,
the downstream support stand 7 is detached from the
registration roller pair 3.
[0061] Each of the downstream mounts 71a and 71b
is a columnar member. The downstream mounts 71a and
71b are disposed on both sides of the platen 1 along the
main scanning directions A. Each of the downstream
mounts 71a and 71b abuts against the registration roller
pair 3.
[0062] The downstream mounts 71a and 71b are not
necessarily limited to those attached to the registration
roller pair 3. For example, separately from the registration
roller pair 3 as a first roller, another roller as a second
roller may be disposed downstream from the platen 1,
and the downstream mounts 71a and 71b may be at-
tached to the second roller. In this case, the downstream
support stand 7 is positioned with respect to the second
roller.
[0063] Note that, since the downstream mounts 71a
and 71b have substantially the same configuration ex-
cept for the positions where the downstream mounts 71a

and 71b are disposed, the downstream mounts 71a and
71b may be collectively referred to as the downstream
mount 71 or downstream mounts 71 below unless par-
ticularly distinguished.
[0064] The downstream outer frame 72 is a rectangular
frame-shaped member in which four columnar members
serving as respective sides of a rectangle are coupled
by screws.
[0065] Each of the downstream supporters 73 is a
beam that is suspended between the columnar members
of the downstream outer frame 72 and extends along the
conveyance direction B. Specifically, the downstream
supporters 73 include four beams, which are suspended
between the two columnar members extending along the
main scanning directions A of the downstream outer
frame 72.
[0066] Each of the four downstream supporters 73 con-
tacts the plate-shaped printing medium P with a side sur-
face in the +Z direction and supports the plate-shaped
printing medium P from below in the +Z direction. The
downstream supporters 73 also have a function of rein-
forcing the mechanical strength of the downstream sup-
port stand 7 by being suspended between the columnar
members of the downstream outer frame 72.
[0067] The downstream reinforcing member 74 is a
beam that is suspended between the columnar members
of the downstream outer frame 72 and extends along the
main scanning directions A. The downstream reinforcing
member 74 includes one beam, which is suspended be-
tween the two columnar members extending along the
conveyance direction B of the downstream outer frame
72.
[0068] The weight of the downstream support stand 7
is reduced as the downstream support stand 7 includes
the downstream outer frame 72, which is a frame-shaped
member. The downstream supporter 73 and the down-
stream reinforcing member 74 of the downstream sup-
port stand 7 reinforces the mechanical strength of the
downstream outer frame 72 and prevents bending of the
downstream support stand 7.
[0069] The configurations of the upstream support
stand 6 and the downstream support stand 7 are not lim-
ited to the configurations illustrated in FIGS. 2A and 2B,
and may be changed as appropriate for the size and
weight of the plate-shaped printing medium P.
[0070] For example, inclining the upstream support
stand 6 and the downstream support stand 7 prevents
rattling during conveyance of the plate-shaped printing
medium P. FIG. 3 is a cross-sectional view of an up-
stream support stand 6c and a downstream support
stand 7c according to a first modification.
[0071] As illustrated in FIG. 3, in the vertical direction
of an image forming apparatus 100c, an upstream side
of the upstream support stand 6c in the conveyance di-
rection is higher than a downstream side of the upstream
support stand 6c in the conveyance direction. Further, in
the vertical direction of an image forming apparatus 100c,
a downstream side of the downstream support stand 7c
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in the conveyance direction is lower than an upstream
side of the downstream support stand 7c in the convey-
ance direction. As described above, the upstream sup-
port stand 6 and the downstream support stand 7 may
be inclined. However, only one of the upstream support
stand 6c and the downstream support stand 7c may be
inclined.
[0072] FIG. 4Ais a diagram illustrating a case where
the upstream mount 61 is attached to the upper roller 31.
FIG. 4B is a diagram illustrating a case where the up-
stream mount 61 is attached to the lower roller 32.
[0073] As illustrated in FIG. 4A, the upstream mount
61 has a recess 611 at one end thereof. The recess 611
is a recess having a substantially V-shaped cross section
substantially orthogonal to an axial direction of the reg-
istration roller pair 3. Further, the recess 611 as a sub-
stantially V-shaped recess penetrates the upstream
mount 61 along the axial direction of the registration roller
pair 3.
[0074] Two surfaces S and Q included in the recess
611 contact a circumferential surface of a shaft 31a in-
cluded in the upper roller 31 of the registration roller pair
3. Thus, the upstream support stand 6 is positioned with
respect to the registration roller pair 3. That is, the reg-
istration roller pair 3 is paired, and the upstream mount
61 of the upstream support stand 6 is attached to the
upper roller 31, which is disposed above the lower roller
32 in the vertical direction.
[0075] The shape of the recess 611 is not necessarily
a substantially V-shaped cross-sectional shape, and may
be, for example, a rectangular cross-sectional shape.
From a viewpoint of positioning stability, the recess 611
preferably has a substantially V-shaped cross-sectional
shape to stably abut against the circumferential surface
of the shaft 31a.
[0076] A conveyance surface 66 illustrated in FIG. 4B
indicates a surface on which the upstream mount 61 con-
tacts the plate-shaped printing medium P when the plate-
shaped printing medium P is conveyed. In the present
embodiment, the conveyance surface 66 corresponds to
a surface of the upstream supporter 63 in the +Z direction.
[0077] The upstream support stand 6 is attached to the
lower roller 32 via the upstream mount 61 so that the
height along the Z direction of the conveyance surface
66 easily matches the height along the Z direction of the
circumferential surface of the lower roller 32 which the
plate-shaped printing medium P contacts when the plate-
shaped printing medium P is conveyed. That is, the reg-
istration roller pair 3 is paired, and the upstream mount
61 of the upstream support stand 6 is attached to the
lower roller 32, which is disposed below the upper roller
31 in the vertical direction. As a result, the skew of the
plate-shaped printing medium P is more suitably prevent-
ed when the plate-shaped printing medium P is con-
veyed.
[0078] Although the upstream support stand 6 is illus-
trated in FIG. 4B, the downstream support stand 7 is also
attachable to the lower roller 32, and substantially the

same effects as described above are obtained. That is,
the downstream mount 71 of the downstream support
stand 7 may be attached to the upper roller 31, which is
disposed above the lower roller 32 in the vertical direc-
tion, or may be attached to the lower roller 32, which is
disposed below the upper roller 31 in the vertical direc-
tion. In one embodiment, the upstream support stand 6
may be attached to the upper roller 31; whereas the
downstream support stand 7 may be attached to the low-
er roller 32. Thus, the upstream support stand 6 and the
downstream support stand 7 may be attached to different
rollers.
[0079] FIG. 5A is a diagram illustrating a configuration
of an upstream mount 61c before being locked by an
auxiliary member according to a modification. FIG. 5B is
a diagram illustrating a configuration of the upstream
mount 61c locked by the auxiliary member.
[0080] As illustrated in FIGS. 5A and 5B, the image
forming apparatus 100 includes an auxiliary member 65.
The auxiliary member 65 is disposed on a lower surface
of the upstream mount 61c and is movable in the con-
veyance direction B. The auxiliary member 65 assists
detachment of the upstream mount 61c from the shaft
31a.
[0081] The auxiliary member 65 includes a slope 651
and is disposed to be movable along a moving direction
D. As illustrated in FIG. 5A, the auxiliary member 65 does
not contact the shaft 31a before locking the upstream
mount 61c. At the time of locking the upstream mount
61c, the auxiliary member 65 moves along the moving
direction D until the slope 651 contacts the circumferen-
tial surface of the shaft 31a.
[0082] The recess 611 simply abutting against the
shaft 31a may cause the shaft 31a and the upstream
mount 61c to be detached from each other through an
open side of the recess 611. Since the slope 651 of the
auxiliary member 65 contacts the circumferential surface
of the shaft 31a, detachment of the upstream mount 61c
abutting against the shaft 31a from the shaft 31a is pre-
vented.
[0083] When the upstream mount 61c is detached from
the shaft 31a, the auxiliary member 65 is moved in a
direction opposite the moving direction D. As a result,
one side of the recess 611 is opened, and thus the up-
stream mount 61c is detached such that the shaft 31a
passes through the open side of the recess 611.
[0084] In FIGS. 5A and 5B, the positioning of the up-
stream support stand 6 by the upstream mount 61c has
been described. Substantially the same applies to the
positioning of the downstream support stand 7, and
therefore redundant description is omitted here.
[0085] Next, some effects of the image forming appa-
ratus 100 are described.
[0086] Since the weight of a plate-shaped printing me-
dium itself is larger than the weight of a sheet-shaped
printing medium such as a sheet of paper, conveying
resistance may increase and the plate-shaped printing
medium may be skewed. To prevent the plate-shaped
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printing medium from skewing, there is known a config-
uration in which an auxiliary conveyance member such
as an upstream support stand or a downstream support
stand is detachably attached to an image forming appa-
ratus.
[0087] However, in a case where the conveyance aux-
iliary member is attached so as to be inclined with respect
to the conveyance direction, a force in an oblique direc-
tion is applied to a conveyor such as a registration roller
pair, and thus the plate-shaped printing medium may be
skewed.
[0088] FIG. 6 is a diagram illustrating a configuration
of an image forming apparatus 100X according to a com-
parative example. Components having functions equiv-
alent to those of the image forming apparatus 100 ac-
cording to the present embodiment are denoted by the
same reference numerals for the sake of convenience,
and redundant description is omitted.
[0089] As illustrated in FIG. 6, the image forming ap-
paratus 100X includes an upstream support stand 6X
and a downstream support stand 7X. The upstream sup-
port stand 6X includes upstream mounts 61Xa and 61Xb
(hereinafter, simply referred to as upstream mount 61X).
The downstream support stand 7X includes downstream
mounts 71Xa and 71Xb (hereinafter, simply referred to
as downstream mount 71X).
[0090] The upstream mount 61X is attached to the
base portion 10, and the downstream mount 71X is sim-
ilarly attached to the base portion 10.
[0091] As described above, when the upstream mount
61X and the downstream mount 71X are attached to the
base portion 10, dimensional errors and geometry errors
of a plurality of components interposed between the base
portion 10 and the registration roller pair 3 are accumu-
lated. As a result, a positional deviation occurs between
a surface on which each of the upstream mount 61X and
the downstream mount 71X supports the plate-shaped
printing medium P and a surface on which the registration
roller pair 3 contacts the plate-shaped printing medium
P. That is, the plate-shaped printing medium P is not
supported at a correct position. When a force in an ob-
lique direction is applied to the registration roller pair 3,
the plate-shaped printing medium P may be skewed.
[0092] Note that the same applies to a case where the
upstream mount 61X and the downstream mount 71X
are attached to an exterior member of the image forming
apparatus 100X. In such cases, the plate-shaped printing
medium P may not be supported at a correct position and
may be skewed.
[0093] As a result, the plate-shaped printing medium
P is not conveyed correctly, leading to a conveyance
problem. In a case where the conveyance problem oc-
curs, it eventually prevents formation of an image at a
correct position and leads to deterioration of an image
quality.
[0094] In the present embodiment, the upstream sup-
port stand 6 has the upstream mount 61. The upstream
mount 61 is detachably attached to the registration roller

pair 3 (rotator).
[0095] Since the upstream support stand 6 is directly
positioned with respect to the registration roller pair 3, a
positional deviation between a surface on which the up-
stream mount 61 supports the plate-shaped printing me-
dium P and a surface on which the registration roller pair
3 contacts the plate-shaped printing medium P can be
reduced. Accordingly, a problem that the upstream sup-
port stand 6 is mounted in an inclined manner can be
prevented and the plate-shaped printing medium can be
supported at a correct position compared to a case where
the upstream support stand is positioned with respect to
a component other than the registration roller pair 3, such
as the base portion 10 or an exterior member. As a result,
conveyance problems can be prevented.
[0096] In the present embodiment, the image forming
apparatus 100 includes an auxiliary member 65 that as-
sists detachment of an upstream mount 61 from the shaft
31a. The slope 651 contacts the circumferential surface
of the shaft 31a by the auxiliary member 65, to prevent
a problem that the upstream mount 61 abutted against
the registration roller pair 3 be detached from the regis-
tration roller pair 3. The same effect can be obtained in
a case where the auxiliary member 65 is disposed on the
downstream mount 71.

Modification

[0097] FIG. 7 is a diagram illustrating a configuration
of an upstream support stand 6 and a downstream sup-
port stand 7a disposed in an image forming apparatus
100a according to a modification. As illustrated in FIG.
7, the downstream support stand 7a includes a down-
stream outer frame 72a, a downstream mount 71aa, and
a downstream mount 71ab.
[0098] The downstream outer frame 72a is provided
with extending portions 75a and 75b on the side facing
the registration roller pair 3. The extending portions 75a
and 75b are portions of columnar members parallel to
the conveyance direction B, among the four columnar
members included in the downstream outer frame 72a,
that extend toward the side facing the registration roller
pair 3. The extending portions 75a and 75b are provided
with the downstream mount 71a and 71b, respectively,
at leading ends facing the registration roller pair 3.
[0099] In the image forming apparatus 100 according
to the first embodiment, the downstream mount 71 is
longer than the upstream mount 61 in the conveyance
direction B to attach the downstream support stand 7 to
the registration roller pair 3.
[0100] In contrast, in the present modification, the
downstream outer frame 72a includes the extending por-
tions 75a and 75b, and thus the length of each of the
downstream mount 71aa and 71ab along the convey-
ance direction B is substantially equal to the length of the
upstream mount 61. With such a configuration described
above, advantageous effects similar to those of the first
embodiment of the present disclosure as described
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above can be achieved.
[0101] In addition, the rigidity of the extending portions
75a and 75b is higher than the rigidity of the downstream
mounts 71aa and 71ab so that the downstream support
stand 7a can be attached more stably to the registration
roller pair 3.
[0102] FIG. 8 is a diagram illustrating a configuration
in which the upstream mount is attached to the registra-
tion roller pair 3 via a bearing. As illustrated in FIG. 8, a
bearing 33a is disposed on the shaft 31a of the upper
roller 31 included in the registration roller pair 3.
[0103] The bearing 33a is disposed in contact with an
outer circumferential surface of the shaft 31a such that
the shaft 31a is rotatable. The bearing 33a includes a
bearing member such as a ball or a needle inside and
contacts the outer circumferential surface of the shaft
31a via the bearing member. Thus, sliding friction gen-
erated by rotation of the shaft 31a is reduced, and the
shaft 31a can smoothly rotate. The upstream mount 61a
of the upstream support stand 6 is attached to the bearing
33a. Note that the length (width) of the bearing 33a along
the shaft 31a may span at least an area in which the
upstream mount 61a contacts the shaft 31a.
[0104] In the modification illustrated in FIG. 8, the up-
stream mount 61 is attached to the registration roller pair
3 via the bearing 33a without direct contact between the
upstream mount 61 and the registration roller pair 3. As
a result, when the registration roller pair 3 rotates, the
registration roller pair 3 smoothly rotates, and wear of
the registration roller pair 3 can be reduced.
[0105] Note that, if the sliding friction generated by ro-
tation of the shaft 31a can be reduced, the upstream
mount 61 may be attached to the registration roller pair
3 via a member other than the bearing 33a. Such a mem-
ber other than the bearing 33a is a rotating collar member,
for example.
[0106] Similarly with the upstream mount 61a illustrat-
ed in FIG. 8, the upstream mount 61b can be attached
to the registration roller pair 3 via the bearing 33a. Sim-
ilarly, the downstream support stand 7 can be attached
to the registration roller pair 3 via the bearing 33a. In
either case, substantially the same effects as described
above can be obtained.
[0107] FIG. 9 is a view of a part of the upstream support
stand 6 provided with rollers 101. As illustrated in FIG.
9, the upstream support stand 6 provided with the rollers
101 arranged side by side in the conveyance direction
and the image forming apparatus main body provided
with the registration roller pair 3 are positioned, thus al-
lowing a conveyance direction of the plate-shaped print-
ing medium by the rollers 101 to match a conveyance
direction of the plate-shaped printing medium by the reg-
istration roller pair 3. FIG. 9 illustrates a roller supporter
102, an upstream outer frame 62, and an upstream sup-
porter 63.

Second embodiment

[0108] Next, an image forming apparatus 100b accord-
ing to a second embodiment of the present disclosure is
described. The same components as the components
described in the first embodiment are denoted by the
same reference numerals, and redundant description is
omitted as appropriate.
[0109] FIG. 10 is a diagram illustrating a configuration
of the image forming apparatus 100b. As illustrated in
FIG. 10, the image forming apparatus 100b includes an
exterior member 8, a main body support 9, an upstream
support 67, and a downstream support 77.
[0110] The exterior member 8 functions as an exterior
that covers the platen 1, the registration roller pair 3, and
the carriage 26. The exterior member 8 may cover at
least the registration roller pair 3.
[0111] The main body support 9 is a member that sup-
ports the platen 1, the registration roller pair 3, the exterior
member 8, and the carriage 26. The upstream support
67 is an example of a support that supports the upstream
support stand 6. The downstream support 77 is a member
that supports the downstream support stand 7.
[0112] Casters 11 are disposed on the bottom portions
of the main body support 9, the upstream support 67,
and the downstream support 77 so as to be movable on
a floor 200.
[0113] The upstream support 67 is provided with an
upstream-support-stand mounting elongated hole 671.
A vicinity of the end portion opposite the registration roller
pair 3 of the upstream support stand 6 is fixed to the
upstream support 67 such that a fastening screw is pen-
etrated through the upstream-support-stand mounting
elongated hole 671. The upstream support 67 can sup-
port the upstream support stand 6 such that the upstream
support stand 6 is movable along the vertical direction
which is a direction along the Z axis.
[0114] Similarly, the downstream support 77 is provid-
ed with a downstream-support-stand mounting elongat-
ed hole 771. A vicinity of the end portion opposite the
registration roller pair 3 of the downstream support stand
7 is fixed to the downstream support 77 such that a fas-
tening screw is penetrated through the downstream-sup-
port-stand mounting elongated hole 771. The down-
stream support 77 can support the downstream support
stand 7 such that the downstream support stand 7 is mov-
able along the vertical direction which is a direction along
the Z axis.
[0115] The vicinity of the end portion opposite the reg-
istration roller pair 3 of the upstream support stand 6 can
be moved along the vertical direction to adjust an incli-
nation of the upstream support stand 6 in a flapping di-
rection. Such a configuration can prevent the upstream
support stand 6 from being attached in an inclined man-
ner and more suitably prevent the plate-shaped printing
medium P from skewing when the plate-shaped printing
medium P is conveyed.
[0116] The vicinity of the end portion opposite the reg-
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istration roller pair 3 of the downstream support stand 7
can also be moved along the vertical direction to adjust
an inclination of the downstream support stand 7 in a
flapping direction. Such a configuration can prevent the
downstream support stand 7 from being attached in an
inclined manner and more suitably prevent the plate-
shaped printing medium P from skewing when the plate-
shaped printing medium P is conveyed.
[0117] FIG. 11 is a view of an insertion hole 81 in the
exterior member 8. The insertion hole 81 is a hole into
which the upstream mount 61 and the downstream mount
71 are inserted from the outside of the exterior member
8. The exterior member 8 has the two insertion holes 81
into which the upstream mounts 61a and 61b are inserted
and has the two insertion holes 81 into which the down-
stream mounts 71a and 71b are inserted. The multiple
insertion holes 81 may collectively be referred to as the
insertion hole 81 below.
[0118] The respective end portions of the upstream
mount 61 and the downstream mount 71 are inserted
into the exterior member 8 through the insertion holes
81. Thus, the upstream mount 61 and the downstream
mount 71 are attached to the registration roller pair 3.
[0119] The insertion hole 81 regulates movement of
the upstream mount 61 and the downstream mount 71
inserted into the insertion hole 81 in the Z direction or the
X direction, so that the upstream mount 61 and the down-
stream mount 71 are stably attached to the registration
roller pair 3.
[0120] As illustrated in FIG. 11, the insertion hole 81
can be closed by attaching a closing member 82. In other
words, the closing member 82 functions as a cover that
closes the insertion hole 81.
[0121] In a case where the upstream support stand 6
or the downstream support stand 7 is not attached, the
insertion hole 81 is open. Then, dust or the like may enter
the inside of the exterior member 8 and adhere to the
platen 1, so that the quality of image formation may de-
teriorate. In the state in which the insertion hole 81 is
open, the appearance of the image forming apparatus
100 may be also impaired.
[0122] The insertion hole 81 can be closed by the clos-
ing member 82, thus preventing dust or the like from en-
tering the exterior member 8 and adhering to the platen
1 in a case where the upstream support stand 6 or the
downstream support stand 7 is not attached. Such a con-
figuration can also prevent the appearance of the image
forming apparatus 100 from being impaired.
[0123] Although some embodiments have been de-
scribed above, embodiments of the present invention are
not limited to the above-described embodiments specif-
ically disclosed, and various modifications and variations
can be made without departing from the scope of the
claims.
[0124] Such variations are not to be regarded as a de-
parture from the scope of the present disclosure and ap-
pended claims, and all such modifications are intended
to be included within the scope of the present disclosure

and appended claims.
[0125] The numbers such as ordinal numbers and nu-
merical values that indicates quantity are all given by way
of example to describe the technologies to implement
the embodiments of the present disclosure, and no lim-
itation is indicated to the numbers given in the above
description.

Claims

1. An image forming apparatus (100) comprising:

a printing device (2) configured to print an image
on a plate-shaped printing medium (P);
a rotator (3) configured to rotate while nipping
the plate-shaped printing medium (P) and con-
vey the plate-shaped printing medium (P) to the
printing device (2); and
an upstream support stand (6) configured to
support the plate-shaped printing medium (P) at
a position upstream from the rotator (3) in a con-
veyance direction of the plate-shaped printing
medium (P), the upstream support stand (6) in-
cluding a mount (61), the mount (61) being de-
tachably attached to the rotator (3).

2. The image forming apparatus (100) according to
claim 1, further comprising a downstream support
stand (7) configured to support the plate-shaped
printing medium (P) at a position downstream from
the rotator (3) in the conveyance direction,
wherein the downstream support stand (7) includes
a mount (71) detachably attached to the rotator (3).

3. The image forming apparatus (100) according to
claim 1,
wherein an upstream side of the upstream support
stand (6) in the conveyance direction is higher in a
vertical direction than a downstream side of the up-
stream support stand (6) in the conveyance direc-
tion.

4. The image forming apparatus (100) according to
claim 2,
wherein a downstream side of the downstream sup-
port stand (7) in the conveyance direction is lower in
a vertical direction than an upstream side of the
downstream support stand (7) in the conveyance di-
rection.

5. The image forming apparatus (100) according to any
one of claims 1 to 4, further comprising another ro-
tator (31) paired with the rotator (3),
wherein the mount (61) of the upstream support
stand (6) is attached to an upper one (31) of the
rotator (3) and said another rotator (31) in the vertical
direction.
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6. The image forming apparatus (100) according to any
one of claims 1 to 4, further comprising another ro-
tator (32) paired with the rotator (3),
wherein the mount (61) of the upstream support
stand (6) is attached to a lower one (32) of the rotator
(3) and said another rotator (32) in the vertical direc-
tion.

7. The image forming apparatus (100) according to
claim 2, further comprising another rotator (31)
paired with the rotator (3),
wherein the mount (71) of the downstream support
stand (7) is attached to an upper one (31) of the
rotator (3) and said another rotator (31) in the vertical
direction.

8. The image forming apparatus (100) according to
claim 2, further comprising another rotator (32)
paired with the rotator (3),
wherein the mount (71) of the downstream support
stand (7) is attached to a lower one (32) of the rotator
(3) and said another rotator (32) in the vertical direc-
tion.

9. The image forming apparatus (100) according to any
one of claims 1 to 8, further comprising an auxiliary
member (65) disposed on a lower surface of the
mount (61),
wherein the auxiliary member (65) is movable in the
conveyance direction.

10. The image forming apparatus (100) according to any
one of claims 1 to 9, further comprising a bearing
(33a),
wherein the mount (61) is attached to the rotator (3)
via the bearing (33a).

11. The image forming apparatus (100) according to any
one of claims 1 to 10, further comprising a support
(67) supporting the upstream support stand (6) such
that the upstream support stand (6) is movable in
the vertical direction.

12. The image forming apparatus (100) according to any
one of claims 1 to 9, further comprising an exterior
member (8) covering at least the rotator (3),
wherein the exterior member (8) includes an inser-
tion hole (81) closable by attachment of a closing
member (82).

13. An image forming apparatus (100) comprising:

a printing device (2) configured to print an image
on a plate-shaped printing medium (P);
a rotator (3) configured to rotate while nipping
the plate-shaped printing medium (P) and con-
vey the plate-shaped printing medium (P) to the
printing device (2); and

an upstream support stand (6) configured to
support the plate-shaped printing medium (P) at
a position upstream from the rotator (3) in a con-
veyance direction of the plate-shaped printing
medium (P), the upstream support stand (6) in-
cluding a mount (61), the mount (61) being de-
tachably positioned in contact with the rotator
(3).
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